[Abstract] The cortical actomyosin cytoskeleton is found in all non-muscle cells where a key function is to control mechanical force (Salbreux et al., 2012) . When coupled to E-cadherin cell-cell adhesion, cortical actomyosin generates junctional tension that influences many aspects of tissue function, organization and morphogenesis (Lecuit and Yap, 2015) . Uncovering the molecular mechanisms underlying the generation of junctional tension requires tools for measuring it in live cells with a high spatio-temporal resolution. For this, we have set up a technique of laser ablation, in which we use the high power output of a two-photon laser to physically cut the actin cortex at the sites of cell-cell adhesion labeled with E-cadherin-GFP. Tension, thus is visualized as the outwards recoil of the vertices that define a junction after this was ablated/cut. Analysis of recoil versus time allows extracting parameters related to the amount of contractile force that is applied to the junction before ablation (initial recoil) and the ratio between elasticity of the junction and viscosity of the media (cytoplasm) in which the junctional cortex is immersed. Using this approach we have discovered how Src protein-tyrosine kinase ; actin-binding proteins such as tropomyosins (Caldwell et al., 2014) and N-WASP ; Myosin II and coronin-1B (Michael et al., 2016) contribute to the molecular apparatus responsible for generating tension at the cell-cell junctions. This protocol describes the experimental procedure for setting up laser ablation experiments and how to optimize ablation and acquisition conditions for optimal measurements of junctional tension. It also provides a full description, step by step, of the post-acquisition analysis required to evaluate changes in contractile force as well as cell elasticity and/or cytoplasm viscosity.
mouse E-cadherin-GFP in cells knockdown for endogenous human E-cadherin. In this protocol, we describe the transfection of cells for overexpression of E-cadherin-GFP. c. Single-cell suspensions are seeded on glass bottom dishes at 75% confluence and allowed to grow for 24 h for transfection with plasmids using Lipofectamine 3000.
d. On the day of transfection, medium of cells is changed to Opti-MEM (1 ml) in the absence of serum and antibiotics and transfection performed as described in Appendix I.
e. 24 to 48 h after transfection, and once cells are 90 to 100% confluent, cells were washed and incubated in the presence of imaging media for microscopy analysis. Figure 1 shows a representative image of the morphology of cells before ablation using 60x magnification. 
Note: This region of interest is sufficient to acquire a single cell-cell junction to analyze its changes in length after ablation without the need of acquiring the entire field of view (512 x 512
pixels, Figure 2A ) that would slow down the speed at which junctional recoil can be monitored. where cell damage is significant). Figure 14 ).
Note: For quantifications and statistical analysis this acquisition procedure is repeated between 15 and 25 times per condition per experiment in at least 3 independent experiments (See also
www.bio-protocol.org/e2068 2. In practice, perform initial tests with ablation settings using a high number of iterations (> 20 and increase more if necessary) and high laser power (~70% and increase more if necessary).
Under these harsh conditions, significant cell damage should be observed, which will show that laser power of the infrared laser is effective and it is properly collimated (See also Appendix III, Supplementary Video 3).
3. Once this laser power and iterations have been attained, then these parameters could be reduced stepwise until recoil of junctions is observed but with much less cell damage.
www.bio-protocol.org/e2068 4. While keeping constant iterations (~10-20) the laser could be reduced until a level where no more recoil is observed, but bleaching of fluorescence occurs instead. These tests would help to identify the minimal laser power needed for an efficient ablation protocol.
5. Once this is achieved, it is possible to obtain settings in which damage to the cell membrane is minimal. This could be done by doing additional controls ablating a junction (labeled with apical junctional marker) between a cell that expresses cytoplasmic mCherry and a cell that does not.
Under these conditions, it should be possible to perform ablation experiments in which observable recoil is observed but no significant flow of mCherry fluorescence from one cell to another is observed (see Supplementary Videos 2 and 3 ).
6. Moreover, acquisition of a DIC image together with GFP fluorescence images allow for checking that laser power is not too high to cause damage.
Data analysis
A. Image analysis 2. Using the tracking data generated by the MTrackJ plugin, calculate the length of the contact L(t)
for each time point t as:
which in Excel can be done using the following formula
L(t)=sqrt((Xtop(t) -Xbottom(t)) ^ 2 + (Ytop(t) -Ybottom(t)) ^ 2) (Eq. 2)
3. The amount of recoil or strain ε(t) after ablation is then measured at each time point 
B. Fitting of the data: extraction of initial recoil and k values

Rationale: Within the time scales of the ablation experiments, if junctional strain exhibits a single exponential growth with a defined plateau after ablation, then it can be modeled as a Kelvin-Voigt fiber (Fernandez-Gonzalez et al., 2009) by fitting it to the following equation.
Where, F0 is the tensile force present at the junction before ablation, E is the elasticity of the junction, μ is the viscosity coefficient related to the viscous drag of the cell cytoplasm.
As fitting parameters for the above equation we introduced
www.bio-protocol.org/e2068 d. Go to the 'Default constraints' tab and assign values greater than zero for the fitting parameters initial recoil and k (Figure 11 ).
e. Clear any transformation to be reported in the last tab of this window (Transform to report, Figure 12 ). These are not further required for this analysis.
f. Accept all the changes by pressing the 'ok' button.
g. Fit the data (least squares and without interpolation of unknowns). You will obtain a table with the results of the fitting (Figure 13 ).
www.bio-protocol.org/e2068 i. From the above model, it can be deduced that differences in the tensile force present on junctions can be estimated by comparing initial recoil values between different conditions assuming that the viscosity is not significantly different between them. In order to assess whether this assumption is valid during these experiments, it is important to compute the rate constant, k, between different conditions as this would change if viscosity or elasticity
